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(71) We, Transparent Paper Limi- 
ted, a British Company, of Bridge Hall Mills, 
Heap Bridge, Bury, Lancashire, do hereby de- 
clare the invention for which we pray that a 
5 patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — , • 
This inventioa relates to the coating of film 
10 material and is particularly concerned with the 
operation of smoothing rollers for smoothing 
a layer of coating liquid on a film- 
In die coating of fihns of regenerated cel- 
lulose and other materials, such as are used 
15 for padcaging purposes; with a coating liquid 
- comprising a solution or dispersion of mois- 
ture-proofing and other compositions, it is con- 
ventional to immerse the advancing film 
ilirough a bath of the coating hquid arid to re- 
20. move excess liquid by passing die film after 
It emerges from the bath between a pair of 
closely spaced parallel metering rollers which 
are designed to leave a required amount of 
the liquid on the film. 
25 Before drying diis applied coating, it is de- 
surable to smooth out longimdinal striations 
which appear on the fihn due to die twe of 
these metering rollers. A marlced improvement 
m the striations is normally effeaed by eon- 
30 tacting the rising fihn on each side alternately 
with die surface of counter-rotating smoothing 
rollers, of which diere are usually two on each 
side. 

By die term "counter-rotating" it is meant 
that the surface of the roller which ligfady 
contacts the fihn is made to travel in die op- 
posite direction to that of the fihn which gen- 
erally ttavels vertically upward, the surface 
speed of die roller being generally lower than 
tlie speed of the advancing film. 

It seems to be generally understood that one 
smoodimg roller per side is insufficient, and m 
one difficult case it has even been proposed 
djat a mmimum of five rollers per side be em- 
45 ployed. In general, however, two rollers per 
side are used. 

Broadly, die present invention concerns im- 
[Price 2Sp] 
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provements in the smoothness of these coatings 
obtamable by imparting to the smoothing rol- 
lers continuous movement to and fro in re- *>n 
lation to die film. 

Accordingly, one aspect of the present in- 
vention, provides a mediod of coating a film 
witii a coating liquid, wherein one or both sides 
of a tcavdhng fihn is or are coated with the 55 
coating :liquid, the thickness of which is 
.metered to a desjred value, and wherein the or 
vcach. coated side of the film is contacted with 
at least two smoothing rollers each of which 
rotates in a sense such that the surface of the 60 
roller in contact with the film travels in the 
opposite, direction to the direction of travel of 
the fihn, and at least one of which is continu- 
ously moved to and fro in relation to the fihn. 
^ Aocprding to another aspect of the present 65 
. invention diere is provided apparatus for coat- 
ing a fihn with a coatii^ liquid camprismg 
means for applymg the coating liquid 
to one or botii sides of a travelling fihn, 
means for metering die diickness of 70 
die appUed coating hquid to a desired 
value, at least two smoothing roUers 
mounted to contaa the or eadi coated side of 
the film, means for rotating die rollers such 
tiiat the surface of a roller in contact witii the 75 
film travels in the opposite direction to the dir- 
ection of travel of the fihn, and means for con- 
^ tinuously moving at least one roller to and fro 
in relation to the film. 

In one embodiment of the invention the or 80 
each roller is bbtii reciprocated in its axial dir- 
ection transverse to the direction of travel of 
die film and caused to vibrate in odier dian die 
axial durection, e.g. in die vertical or horizontal 
direction. However, die or each roller may be 85 
only reaprocated or only vibrated. 

Preferably, if more dm one roller is con- 
tmuoiBly moved the roUers are reciprocated so 
diat thq^ are out of phase widi one anodier. 

Preferably at least diree smoodung rollers are 90 
eniployed for each coated side of die fihn. 

smoodiing action of 
die previously proposed smoodiing iv>llcis is 
achieved mamly as follows: consider a very 



1,278,099 



meets the low ^^^J^^^^^ dam or puddle 
of the smoodimg ni«f^'lSte and wiH nat- 

5 of coating «<l'"d^JJ'^^^ the width 
unlly assume a w^Jigr^ffir^ 

. of the «ngl?*l^2Ais takes a por- 

,A ? jJoH^S S.Ts<itfac^6f the Hin' The 
10 and re-ai>pli« ^ laying down the 

very acapn?^ Fcfcg^^ f^^^^ of the 
coating liquid, as, well as me coating 

wider P«d<«^?.^'*^ 'J'giS^T^^ 
^^^'^ ^'f^"tn^S aScr stage , 

teied. 



SyWrw^oreS^ - 

*r^l^ayintticTidc^^^^^ 

invention, a support stW^/^ 

feTa"SiSaJlf^t^e?S''4eap- 
^iS^S^Flg. showing a support 

fe'^tS WeWviews of a smoodiing 
Figs. 3 and 4 ^ JJ'^i ■ aooaratus shown 

S ^fici rfa r^U^, fa veitical and hon- 
zohtarplimc^vlfPg"^^- an apparatus for 
^^-^^^^^Z&s ^ coat- 
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*«^Ab.. thus increasing its. enecuve wiu^ ^ ^^^^^jj gj^^ attw »t leaves u. ^ 



85 



: , felS^tii^th improvement of, 

TSvct. ti« horizontal movements of 
iwo^MSing rollers, which are vertically 
40' 2?gSJ,r^^W ia a comple«ly^op^sue 
seS. dydic variations in effect occur. This is 
. • : ^toVt fact that the t^iprocatii^ ^mov^ 

_ ■ ^>„i.»„,Vol-rM<!ons. be largely 
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^^The diameter bf the rollers 3 which have 
sides of me nim^y vertical distance 

d of 26 mm at a ^ed of one complete 

^ mSii must, for medhanical-reasons, be largely way *?t tie m^ rou^ ^ 
SSSSly harmonic, so that at the nwd-, I«gim m . ^^ve- 110 

; ^efffea is at 4 mMiriium, whilst nearAe ^JJ^^^ middle ^^^^ 
- Sd-positions wh«i? the niot»«'« "^i^l^^A^ ' one-tto of its total movement. Tbs 

ffifa Uttk or no sideways-smear effec^. For aW^ne ^ ^ of the Aree smooth- 

^^,.&rr<.H arraneement is to, em- , ?»"J5l°^*^~r side of the film is easily 115 

i«l*ed stace the diree relevant shafts ate vcr- 
Sy auSSd A vertical camshaft is arranged 

a body, to qiny three single- Pl»™-l°f ^ 
r „ ™J,.-f4. hears on the end 01 a 
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there is little or no siacwa>»-«" — • 
Srreason, a prefebed amn W^^^^^^ 
^ olov at least three smoothing rollers on cam 
fidJ of ^rfilm, each reciprocating at similar 
'p^cfc llS%imilar ampUtud^bi^o^^ 

ph^fe War that at any given ™>™^ JJ^ 
of the roUeis is always at Of near its,maxmium. 
55 horizontal speed and effecQvencss. 

In order to bbViate any, ^f^?!f,^j,,^ 

smobAing rollers to ^ '^'^^f ?„S of 
tal displacement of the film itself, m spite ^ 
^ fact that the metering rollers grip the film 
60 S sS eximt and in spite of the tension m 
Ae film at this point, it may be arranged Am 
Z Sothing Slers on one side of the fita 
be phased to move in an opposite honzontal 



ir a whic* bea,^ on th^ etKi of a 120 
smoothing-roUer °r^on.a cam^ollow« 
which likewise bears on the shaft The action 
TSc cams is to push the shaft and thiB m 
roller in one direaion, the return movement 
SiS effeaed by means of a suitable sprn^ 125 
in cfmpressibn, ia a mamier .ff 
producmg return movement. The <fave for flie 
rotation of the smoothing rollers is by straight- 
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cut geaif^ of icnpwn kind and of facc^widlih 
suflScicnt tb acCdmmodate the axial movement 
The three rollers on the opposite side oft; the 
film are sioiilarly reciprocated but in the . op- ? 



itlg liquid as. clakncd in Claim 1 or 2, where- 
in, each fitoller. is continuously moved to and 
fro in: relation ,tQ the film. 
4.> A method of coating a film with a coating 
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posite sense. Th^ madiinc is run so thar the. liquid^ as claimed , in any preceding daim, 
filni mpyes through it at a speed of 200 m./ \wherein tbie^ continuous movement of the or 
min^ and the i^yerse rotation of the smoothing y each roller tq ,and {rp comprises reciprocation 
rollers is at tie rate of 191 ipm.. Hbe rate.ofr. in an axial disectibn*. . . 
reciprocation^ at tfne 'complete movem«it per . ^ . 5. A method of coating a film with a coat- 
two reys, !ls iheaefbtd 95.5 per min. whidi is • . ing liquid, as darned jri Qaim .4) wherein the 
easily attamablc with light, hollow roUers^ rodljers are t^dprpcited so tiiat they are out 

If desired, the delay in time between ,t^$i , of irfiasC; with one ahot^^ 
effect, of any jadjaii^nt pair of rollers on. 09? . 6. A method' bf tdiitin film with a coat- 
si(l^,' whidji with the figures given amounts ing liquid, as claimed in Claim 5, wherein 
however to less than 0.(H sees., may also be ; both sides of the film are coated and the rol- 
taken into ^account in cqu^y spacing the phas- iers 6n one side of tiie ' filim are phased to 
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ing of the three rollers, but this has not been 
f ound to be necessfary. 
Whilst the dcscnbed embodiment refers to 



move in ah opposite horizontal sense to that 
of the rollers on the other side. 

7. A method of coating a film with a coat- 



20 an axial; redproCrating motipn with ah' ampli- ing liquid, as claimed in any preceding claim, 85 



*tude 6f 20 mm. and a frequency of 'about 80 
cycles/minute, it is clear that the ^ amplitude 
and frefjuenQ^ pf the redpirocating motion can 
be ' varied widel^^ the amplitude 

25 may be mjaterlaUy "reduced and the frequency 
sub^tahtiaiiy' incx^sed until the movement: of 
the rollers can best be described as a vibration; 
Further, 'iwhen' this speed of cycling is reached 



whereux at least three smoothing tollers arc 
etnpluyed fpreach^coated side of the film. 

8. ' A method bf coating a film with a coat- 
ing liquid, asr^lahhed in any preceding claim, 
wherem the continuous movement of the or 
•each roller to and fro comprises vibration in 
:tfae axial direction. 

9, .A method of coatiiig .a film with a coat- 
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it i^ no lotige'r ne;Ccssaiy;'aith'ou^ desir-f -.n, ing liquid,.as clainied . in airiy preceding daim 
able, tiiat the movement be axial; a vibration. . 4 wherdh the continuous movement of the or 
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in other planes gives useful improvements in 
the smootiiness of the coating, presmnably due 
to physical distimbutce of the puddle of coat- 
ing . liquid previously mentioned Vibration: 
oiSer than axial is diagrammaJtically illustra- 
ted ip Figs. 3. and 4 by the double-headed 
airowsf B and C; by way, of example only. 

Although the described embodiment refers 
to coating the fihri by passing it through a 
coating bath and; then meteriijg by means of 
metering rollers, it is dear that other methods 
of obtaining a metered coating may be used. 
For example, a coating of liquid may be 
sprayed onto the film, the spraying operation 
being controlled to give a coating of a desired 
thicfaiess. Sudi a controlled spraying opera^, 
tion amounts to m^ering the coating before it* 
15 applied 

WHAT WE dtAIM .IS: — ; :\ ; 

1 . A method of dpattn^ a film with] a coating . 
liquid, wherein oiic/or both sides of a travel- 
ling film is or are Coated' witii die coating 
Hquid, the thidcness of which is metered to a 
desired value, and wherein the or each coated 
side of the film is contacted with at least two 
siboo thing rollers eadi of which rotates in a 
sense such that the surface of the roller in 
contact with the :ifilm travels in the opposite 
direction to the direction of travel of the film, 
arid at least one of which is continuously moved 
to and fro in relation to the film. 

2. A method of coating a film with a coat- 
ing liquid as claimed in Qaim 1, wherein 
metering is carried out subsequent to coating. 

3. A method of coating a film with a coat- 



each rollei; to and fro coniprises vibration in 
ptiier than the axial direction. 
; 10.^ Apjparatus for coating a film with a 
coatiiig liquid dSmprismg means for applying 
the coating liquid to one or both sides of a 100 
travelling film^ means for nietering the thidc- 
ness of &e applied coating liquid to a desired 
value, at least' two smoothing rollers mounted 
to contact the or each coated side of the film, 
means for rotating the rollers such that the 105 
surface of a jroller in contact with the film 
travels in the opposite direction to the direc- 
tion or travd of; the film, and means for con- 
tiniiously moving at least one roller to and fro 
in relation to the film.; , 110 

11. Apparatus as claimed in Qaim 10, com- 
prising means lor continuously moving each 
roller to, and ffo in jrelatidh to the iikn. 
; 12. Apparadis as claimed in Qaim 10 or 
1 1, w4ierein die means for continuously moving 115 
the or ieach roller to and fro comprises means 
for redprocating the or each roller in its axial 
direction. - 

131 Apparatus as daimed fn any of Qaims 
10 to 12, wherein the ^eaiis for continuously 120 
moving the or each roller to and fro com- 
prises means for vibrating ^e or each roller 
in its axial direction. 

14. Apparatus; as . claimed in any of Qaims 

10 to 13, wheiein die means for continuously 125 
moving the or each roller to and fro comprises 
nieans for vibrating the or each roller in other 
than its axial direction. 

15. A method of coating a film with a coat- 
ing liquid substantially as hereinbefore des- 130 
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cribed with reference to tha accompanyii^ 

drawings. . ' ' 

16. Apparatus for coating a film with a 
coating hquid .substantially as hereinbefore 
described with lef erehce to the accbnipanying 
drawings. - - .1.. 
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